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$\langle X,\tau\rangle$ $V^{\mathbb{P}}l$ 1,
$\searrow$
$*1$
$V$ $\langle X,\tau\rangle(\tau$ $X$
) $V^{\mathbb{P}}$
$X,$ $\tau$ $V^{\mathbb{P}}$ (
$\check{\tau}$ ) $V^{\mathbb{P}}$ $\tau$ $\tau$
$\check{X}$













: email kada@mi. $s$ . osakafu-u. ac. i $P$
$*1$
$V[G]$ $\mathbb{P}$- $V^{\mathbb{P}}$
$V[G]$ $x$ $\mathbb{P}$- $\dot{x},\check{x}$











$\mathbb{R}^{2}$ $A=[O, 1]\cross\{0\}$ $\{x_{n}\}_{n}$ $($ $n\geq 1)$




$r\in[0,1]^{V^{\#}’}\backslash V$ $(r, 0)$ $\check{A}$
$A$ $U$ $(r, O)$ $V$
$V$ 45 ( 10
$)$ ( ). $\{x_{n}\}_{n}$






$*3$ $V[G]$ $I$ $\check{I}$ $[0,1]\cap V$ (




$\{x_{n}:n\in \mathbb{N}\}$ $\{x_{n}\}_{n},$ $\{x_{n_{i}}:i\in \mathbb{N}\}$ $\{x_{n_{i}}\}_{i}$
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()
$\kappa$ $Fn(\kappa, 2)$ [ $10$ , VII ] $\mathbb{C}(\kappa)$
(Tychonoff )
[2].
$X$ $P$ $X$ $A$ (accumulation point) $p$
$U$ $U\cap A$ $X$ $p$
$X$ $\{A_{n} :n\in\omega\}$ (cluster point) $p$
$U$ $U$ $n$ $A_{n}$
$X$ scattered $X$
( )
$X$ scattered $S$ $P$ disjoint union (
$X=P\cup S$ $P\cap S=\emptyset)$ $S$
$X$ scattered kemel, $P$ $X$ perfect kernel ([3, Problem 1.7.10]).
$X$ (pseudocompact) $X$




(3) $X$ $U_{1}\supseteq U_{2}\supseteq\cdots$ $\bigcap_{n\in\omega}\overline{U_{n}}\neq\emptyset$
1.4. $\{x_{n}\}_{n}$ $X$ $A$ $\{x_{n}\}_{n}$ $X$
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(1) $\{x_{n}\}_{n}$ $A$
(2) $\{x_{n}\}_{n}$ $\{x_{n_{i}}\}_{i}$ $\overline{\{x_{n_{i}}\}_{i}}\cap A\neq\emptyset$
1.5. $X$ $\{x_{n}\}_{n}$ $X$
(1) $\{x_{n}\}_{n}$ $X$
(2) $\{x_{n}\}_{n}$ $\overline{\{x_{n}\}_{n}}\backslash \{x_{n}\}_{n}$
(3) $\{x_{n}\}_{n}$ $\{x_{n_{i}}\}_{i}$ $($ $\overline{\{x_{n_{i}}\}_{i}}\backslash \{x_{n_{i}}\}_{i}\neq\emptyset)$ .
(4) $\overline{\{x_{n}\}_{n}}$
(1) $\Leftrightarrow(2)$ (2) $\Rightarrow(3)\Rightarrow(4)\Rightarrow(2)$
(2) $\Rightarrow(3)$ : $\{x_{n_{i}}\}_{i}$ $($ $\overline{\{x_{n_{i}}\}_{i}}\backslash \{x_{n_{i}}\}_{i}=\emptyset)$
1.4 $\{x_{n}\}_{n}$ $\overline{\{x_{n}\}_{n}}\backslash \{x_{n}\}_{n}$
(3) $\Rightarrow(4):Y=\overline{\{x_{n}\}_{n}}$
$Y$ $\mathcal{U}=\{U_{n}:n\in\omega\}$ $Y$
$i\ovalbox{\tt\small REJECT}$ $U_{i}$ $\{x_{n}\}_{n}$
$x_{n_{i}}\in U_{i}$ $n_{i}$ $\{x_{n}\}_{n}$ $\{x_{n_{i}}\}_{i}$ $Y$
$Y$ $\{x_{n_{i}}\}_{i}$ $X$
(4) $\Rightarrow(2):\{x_{n}\}_{n}$ $\overline{\{x_{n}\}_{n}}\backslash \{x_{n}\}_{n}$ 1.4
















$\vdash$ [$3$ , Theorem 3.10.21] $(\check{X}, \tau^{\mathbb{C}(\kappa)})$
2.2. ([8, Lemma 7]; [1, Proposition 5.5]) $X$
(1) $X$
(2) $X$ 1 ( $\mathbb{C}(\omega)$ )
(3) $X$ scattered
2.3. ( [7, Theorem 3.3]) $V$ $X$
$\{x_{n}\}_{n}$ $K$
(1) $\mathbb{P}$ $V^{\mathbb{P}}$ $\{x_{n}\}_{n}$ $K$
(2) 1 $V^{\mathbb{C}(\omega)}$ $\{x_{n}\}_{n}$ $K$
(3) $\overline{\{x_{n}\}_{n}}$ scattered
(1) $\Rightarrow(2)$





(3) $\Rightarrow(1):\overline{\{x_{n}\}_{n}}$ scattered 2.2 $V^{\mathbb{C}(\omega)}$
$\overline{\{x_{n}\}_{n}}$ 1.5 $V^{\mathbb{C}(\omega)}$ $\{x_{n}\}_{n}$
$\overline{\{x_{n}\}_{n}}\backslash \{x_{n}\}_{n}$ $\overline{\{x_{n}\}_{n}}\backslash \{x_{n}\}_{n}\subseteq K$
$\{x_{n}\}_{n}$ $K$
(1) $\Rightarrow(2)$ (2) $\Rightarrow(3)$
(3) $\Rightarrow(1)$
2.4. $\omega$ $\mathcal{A}\subseteq[\omega]^{\omega}$ ( $\omega$ ) almost disjoint family
$\mathcal{A}$ 2 $\omega$ almost disjoint
family (almost disjoint family
) maximal almost disjoint family MAD family
$\omega$ almost disjoint family $\mathcal{A}$ $\Psi(\mathcal{A})$
$\Psi(\mathcal{A})$
$\omega\cup \mathcal{A}$ , $\Psi(\mathcal{A})$ $\omega$ $\mathcal{A}$
$\omega$
$A\in \mathcal{A}$ $A$
$F$ $(A\backslash F)\cup\{A\}$ $A$
$\Psi(\mathcal{A})$ scattered $\overline{\omega}=\Psi(\mathcal{A})$
$\mathcal{A}$ $\Psi(\mathcal{A})$ $\Psi(\mathcal{A})$
$\mathcal{A}$ MAD family $\Psi(\mathcal{A})$ Mr\’owka [11]
$\Psi(\mathcal{A})$ $\omega$ $\omega$
$\mathcal{A}$
1. $\Psi(\mathcal{A})$ $\omega$ $\mathcal{A}$ $\mathcal{A}$ MAD family
$\mathcal{A}$ MAD family $X$ $\omega$ $A\in \mathcal{A}$
$U=(\omega\backslash X)\cup \mathcal{A}$ $U$ $\mathcal{A}$
$X$ ( $\omega$ $U$
) $U$ $\omega$ $\mathcal{A}$
$\omega$
$\mathcal{A}$ 1.4 $\omega$ $X$
$X$ $\mathcal{A}$ $A\in \mathcal{A}$
$A\in \mathcal{A}$ $X\cap A$ ( $\mathcal{A}$ $X$
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almost disjoint family )
MAD family $\mathcal{A}$ $\Psi(\mathcal{A})$ $\omega$ $\mathcal{A}$
$\mathcal{A}$ (MAD family )
$V$ $\omega$ MAD
family $\mathcal{A}$ $\Psi(\mathcal{A})$ $\omega$ $\mathcal{A}$ $\mathbb{P}$
$V^{\mathbb{P}}$







(1) $\mathbb{P}$ MAD family $\mathcal{A}_{d}$
[10, VIII Exercise $A14$]
(2) $\mathbb{C}(\kappa)$ MAD family
$\mathcal{A}_{Ci}$ (Cohen-indestructible MAD family) [10, VIII Theorem 2.3]
$\Psi(\mathcal{A}_{d})$ scattered $\mathbb{C}(\omega)$
2.3 (3) $\Rightarrow(2)$ $\mathcal{A}_{Ci}$
$\mathbb{C}(\omega)$ MAD family







$*5$ MAD family [10, $II$ Definition 2.7] $ccc$
MAD family $\aleph_{0}$
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3.1. $\langle X,$ $\tau\rangle$ $\mathbb{P}$ $\langle X,$ $\tau\rangle$
$\mathbb{P}$ $\langle\check{X},$ $\tau^{\mathbb{P}}\rangle$
$\langle X,$ $\tau\rangle$ $V$ $X$
$\langle\check{X},$ $\tau^{\mathbb{P}}\rangle$
pseudocompact $\langle X,$ $\tau\rangle$
$V$ $X$ [9, Definition 6.1, Theorem 6.2]
$2^{<\omega}$
$\{U_{s} :s\in 2^{<\omega}\}$
(1) $s\in 2^{<\omega}$ $U_{8}-\langle 0\rangle\cap U_{s^{-}\langle 1\rangle}=\emptyset.$
(2) $s\in 2^{<\omega},$ $i\in\{0,1\}$ $\overline{U_{s^{\wedge}\langle i\rangle}}\subseteq U_{s}.$
$X$ $\{U_{s}: s\in 2^{<\omega}\}$
$X$ 1.3 $f\in 2^{\omega}$ $\cap\{U_{f\{n} :n\in\omega\}\neq\emptyset$
$V^{\mathbb{P}}$ $\mathbb{P}$ $r$
$($ $r\in(2^{\omega})^{v^{F}}\backslash V)$ .
1.3 $V^{\mathbb{P}}$ $\langle\check{X},$ $\tau^{\mathbb{P}}\rangle$
$2$ $\cap\{\overline{U_{rrn}}:n\in\omega\}=\emptyset$
$\cap\{\overline{U_{r\uparrow n}}:n\in\omega\}\neq\emptyset$ $x\in\cap\{\overline{U_{r|n}}:n\in\omega\}$
$x$ V $V$ $g\in 2^{\omega}$
$n\in\omega$ $g(n)=i\Leftrightarrow x\in U_{g}-$
( $g$ ). $n$
$rrn\in V$ ( $V^{\mathbb{P}}$ ) $r=g$
$g\in V$ $r$ $\mathbb{P}$
( 3.3) 2
$\langle X,$ $\tau\rangle$ $\{x_{n}\}_{n}$ $\overline{\{x_{n}\}_{n}}\backslash \{x_{n}\}_{n}$ $\overline{\{x_{n}\}_{n}}$ scattered
( perfect kernel ) ( 3.1





3.2. $V$ $\langle X,$ $\tau\rangle$
(1) $\{x$
(2) $\{x_{i}\}_{i}$ $\overline{\{x_{i}\}_{i}}$ scattered
(3) $\{x_{i}\}_{i}$ $\overline{\{x_{i}\}_{i}}$ perfect kernel
ccc $\mathbb{Q}$ $V^{\mathbb{Q}}$ $\{x$




$\{V_{n}:n\in\omega\}$ $D$ $P$ $P$ $X$
$D$ $X$
$n\in\omega$ $X$ $U_{n}$ $U_{n}$
$\mathcal{U}_{n}$ $U_{n}$ $d_{n}$ ( $\mathcal{U}_{n}=\{V$ :





(1) $s^{p} \in\bigcup_{l\in\omega}(\prod_{n<l}B_{n})$ ,
(2) $W^{p} \in\prod_{n\in\omega}\mathcal{U}_{n}$
$\mathbb{Q}$ 2 $p=(s^{p}, W^{p}),$ $q=(s^{q}, W^{q})$
$p\leq \mathbb{Q}q$
(1) $s^{p}\supseteq s^{q},$
(2) $n\in\omega$ $W^{p}(n)\subseteq W^{q}(n)$ ,
(3) $n\in$ dom$(s^{p})\backslash$ dom$(s^{q})$ $s^{p}(n)\in W^{q}(n)$
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$p,$ $q\in \mathbb{Q}$ $s^{p}=s^{q}$ $p,$ $q$ (compatible
) $\mathbb{Q}$ $\sigma$-centered ( ccc ). $*6$
V $\mathbb{Q}-$ $G$ $G$ $V[G]$
$S_{G}=\cup\{s^{p}:p\in G\}$ $S_{G}$ $\{x$ ( )
1.5 $\{x_{i}\}_{i}$
3. $V[G]$ $S_{G}$ $X$
$X$ $x$ $S_{G}$ $x$ $V$
$D$ $X$ $x$ $V$ $V\cap D$ 1
$*$7 $n$ $H_{n}\in \mathcal{U}_{n}$ $H_{n}\cap V=\emptyset$
( $d_{n}\in$ $H_{n}$ $\mathcal{U}_{n}$ ). $\{H_{n}:n\in\omega\}$
$\{p\in \mathbb{Q}:\forall n\in\omega(W^{p}(n)\subseteq H_{n})\}$ ( $V$ ) $\mathbb{Q}$
$G$ V $\mathbb{Q}-$ $p$ $G$
$n$ $W^{p}(n)\subseteq H_{n}$ $\mathbb{Q}$ $S_{G}$
$V[G]$ $n$ $S_{G}(n)\in W^{p}(n)$
$n$ $W^{p}(n)\subseteq H_{n}$ $1$ $n$
$H_{n}\cap V=\emptyset$ $S_{G}$ $x$
3.3. $V$ $\langle X,$ $\tau\rangle$
(1) $\{x$
(2) $\{x_{i}\}_{i}$ $\overline{\{x_{i}\}_{i}}$ scattered
ccc $\mathbb{P}$ $V^{\mathbb{P}}$ $\{x_{i}\}_{i}$
$\mathbb{R}$ 3.1 $V^{\mathbb{R}}$
$\{x$ perfect kernel $V^{\mathbb{R}}$ 3.2
$\mathbb{Q}$ $\mathbb{Q}$
$\mathbb{R}$- $\dot{\mathbb{Q}}$ 2 $\mathbb{R}*\dot{\mathbb{Q}}$
$\mathbb{P}$ $\mathbb{P}$
$*6$ $(X, \tau)$ 1 $u_{n}$ $\omega$
$\mathbb{Q}$ Hechler
$*7x\in D$ $x\in\overline{V}\cap D$
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